Suspension cultures of soybean line SB-1 have been grown using maltose as an carbon-energy source. The very slow growth in medium containing maltose has been used to select rapidly growing variants. These appear to arise as a series of sequential genetic changes (mutations?). These variant strains are stable when grown in sucrose medium for 100 generations and appear to be able to transport maltose actively into the cell.
Suspension cultures of plant cells are usually grown in sucrose media (16) . The sucrose serves both as an carbon-energy source and as an osmotic stabilizer. Although many other sugars can serve as osmotica for plant cells, only a few can be used efficiently as energy or carbon sources (10) . The ability of a particular carbon source to support growth varies considerably with different plant tissues (7, 10, 11, 13, 17) . Two explanations for the inability of cells to use a specific carbon source may be: (a) the inability to metabolize the sugar due to absence of the necessary enzymatic equipment; or (b) the inability to take up the sugar because of specific impermeability. To differentiate between these mechanisms, it should be possible to isolate genetic variants that can utilize sugars which normally cannot support rapid growth.
Suspension cultures are ideally suited for selecting such variants inasmuch as an increase in growth rate confers a strong selective advantage. This paper describes the properties of two variants isolated from an established suspension culture of soybean, SB-1.
The variants are able to grow rapidly on maltose, a carbon source which normally does not support rapid growth.
MATERIALS AND METHODS Cell Line, Culture, and Growth Measurements. The cultured cell line, SB-1, of Glycine max (L.) Merr., cv. Mandarin (6) , was grown at 33 C as previously described (5) , in Murashige-Skoog (12) salt medium supplemented with 2,4-dichlorophenoxyacetic acid (2 mg/l); nicotinic acid (1 mg/l); pyridoxine (1 mg/l); thiamine-HCl (10 mg/l); myo-inositol (100 mg/l); vitamin-free casein acid hydrolysate (2 g/l); and either sucrose (20 g/l), maltose (20 g/l), or glucose (30 g/l).
Cell growth was measured either by converting cells to protoplasts and counting these in a hemocytometer or by measuring the packed volume of centrifuged cells (5 Despite their slow growth, and occasional aggregation, 60 to 70% of the cells appear healthy and remain viable (e.g. they exclude trypan blue). Table I presents a summary of the heritable changes which occurred upon continued growth in maltose. After 20 generations the population was taken over by more rapidly growing cells (M-100). Eventually (after a total of60 generations or 190 generations) even more rapidly growing variants were selected (M-38 and M-24, respectively). In each case when a more rapidly growing variant occurred, it outgrew and supplanted the parent population (i.e. M-38 supplanted M-100, and M-24 supplanted M-38). M-38 and M-24 have been maintained and studied in detail. Growth rates of M-38 and M-24 are compared with the growth of wild type SB-l in Figure 1, A (Fig. IA) indicating the possible existence of some other growth-limiting aberration. Growth rates in glucose also were measured for all three strains (Fig. IC) . After adaptation, all three grew with a doubling time of about 24 h. The growth-limiting characteristic of M-38 is associated with uptake and/or metabolism of maltose or sucrose, but not with the metabolism of glucose.
SB-1 and M-38 grow independently in mixed suspension cultures. This could be shown by inoculating sucrose or maltose media with different ratios of SB-1 and M-38 cells. The growth of the population was biphasic corresponding to the expected growth curves predicted from the inocula used and the known growth rates of the strains (Fig. 2, A and B) . Since M-38 grows more slowly in sucrose than SB-1, it was possible also to demonstrate the independent growth of the two strains in this medium.
Characterization of M-38 and M-24. Table II (8) . These macromolecular changes may have been selected in response to the stringent growth selection imposed on the cells. The most striking change associated with the rapid growth rate is the uptake of maltose, suggesting a change in the active transport of this sugar. Such permeability changes have been encountered in other eukaryotes (1, 2) and in these are associated with dominant mutations.
The availability of these permeability variants should allow more detailed biochemical investigations of the mechanism of sugar uptake by plant cells.
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